Shifting calving dates from present early spring to fall or late spring dates offers an opportunity fo increase income fo range-based cattle operations in north central or norfheastern Washington.
Ranchers have limited opportunities to adjust or inmate practices which will increase their income. An important part of this restriction can be accounted for by the fact that many of the costs of operation are "fixed", and not subject to change by adjusting numbers of brood cows. Expenses related to depreciation of buildings, equipment, and bulls, as well as cash items such as insurance, mortgage, interest, and property taxes do not vary with level of stocking on a given ranch so are known as fixed costs. Thus, if a ranch is not operating at or near capacity, the cost per unit of beef produced will likely be higher than necessary.
Recent studies in Washington have shown that 50 to 80% of the costs in range based cow-calf. operations fall in the category of. fixed costs (Mueller, 1966) . This situation has stimulated some ranchers to seek alternative practices, in addition to full stocking, to increase the margin of profit. One such possibility is to shift calving from the tradi- tional early spring date (February-March) to fall (September-October) or late spring (April-May) .
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It is not possible to determine the economic feasibility of such changes by comparing incomes to actual ranch operations under the different systems because there are too few ranches practicing the proposed changes. It is feasible, however, to construct a hypothetical "model" ranch operation and compare "budgets" for this model when the changes have been incorporated. It is the purpose of this paper to report our analysis of the economic opportunities of these different calving seasons.
Procedure
An "average" 170 brood cow ranch was synthesized, based on data obtained in a survey of actual operations in the region (Mueller, 1966) . Six budgets were calculated for the model, showing income for three early spring calving operations at differing calving percentages, two fall calving operations and one late spring calving operation. The two variations in fall calving considered were (1) a 96% calf crop, and (2) a 107; increase in brood cow numbers, to adjust for increased grazing capacity using this system.
In this paper, interest on the investment has been omitted from calculation of total expenses because ranchers are generally willing to forego this income in return for other difficult-to-evaluate income items such as land appreciation, income tax advantages, and the value of ranching as a "way of life" (Martin and Jeff eries, 1965) . Hired labor has been included in operating expenses. Operator and family labor was assigned a wage of $1.50/hour. In Washington and some other western states many ranchers have an excess of spring and fall grazing. The publicly-owned summer range is often the resource limiting the size of the cow herd. With fall calving, some ranchers are now producing calves weighing 400 lbs or more for sale by late May. This is usually just before turnout on the publicly-owned range. By selling the calves in late May and breeding in late fall, ' the load on summer range is reduced by two factors:
Results and Discussion
(1) no calves are grazed, and (2) bulls, approximately five percent of the herd, won't have to be turned out with the cows until breeding time in late fall after the cows have been removed from the public range. This reduction in summer grazing load, through fall calving, might appeal to both rancher and public administrator. If the summer range is in poor condition, the reduced grazing pressure would help improve range condition. If, however, a given rancher's public range allotment is in good condition, he might increase his cow herd to utilize the excess grazing capacity made available by removal of calves and bulls. It is estimated that fall calving could enable ranchers to increase co.w herds by at least lo%>. This is particularly true in Washington where excess spring forage is available on low altitude annual grass ranges and fall forage is available as aftermath in grain and hay fields.
An additional advantage in utilizing the grazing capacity would be realized because dry cows are more easily distributed over rough ranges, making more efficient use of the entire forage crop. The grazing capacity of a unit is the capacity of the key grazing areas plus whatever forage can be taken from remote and secondary areas. Lactating cows tend to be poor travelers, returning to find their calves and to drink water to keep milk production up. An increase of five to 10% in grazing capacity could be realized on this factor alone. A group of Forest Service administrators confirmed this estimate in conversation with the authors. The results of a 10% increase in the cow herd on the model ranch is given in Budget 5. Annual net income has increased approximately $800 and total cost/lb of beef sold declined to 20$.
Fall calving might also allow increased use of artificial insemination in beef herds. Since breeding is between November 15 and January 15, the cattle are close to the ranch buildings better enabling the operator to detect heat periods. Artificial insemination allows a reduction in bull numbers to only a few for cleanup purposes. When considering artificial insemination, each rancher has to evaluate closely all costs associated with keeping bulls, in addition to determining if the timing is feasible.
In many areas fall calving is not feasible because of the poor quality of fall grazing. However,
